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Abstract: In this contribution the main issues of present automatic driving technologies are outlined, and this use case proposes requirements for the 3GPP system to be able to support a communication-based automatic driving solution. By doing that, the reliability and efficiency of future transportation system shall be dramatically improved.
---------- Use Case template ----------
5.x
SMARTER: Automatic Driving
5.x.1
Description

In the near future, automatic driving would be widely used in our daily lives to reshape future transportation system. At present  automatic driving demos（e.g. Google driverless car）are mainly  based on radar technology to built virtual environment map，the main issues of radar-based solution are

- The cost of high accuracy radar (e.g. 3D laser radar) to built real-time virtual environment map is very high;
-  Radar technology is vulnerable to weather conditions (e.g. rain);
-  For the limitation of detection range, without the assistance from network, vehicle can hardly get a whole picture of real-time map on the route to plan driving;
-  Radar technology cannot achieve bidirectional communication, and therefore coordinated driving (e.g. communication-coordinated platoons) between proximity vehicles at ultra high velocity is very hard.
A communication-based automatic driving solution is devised to solve the main issues of radar technology, while communication technology cannot replace radar technology completely (e.g. to detect suddenly appearing pedestrian or animals), but it can decrease the dependence on high accuracy radar technology and improve reliability, and besides communication-based coordinated driving (e.g. platoon) will improve transportation efficiency and reduce greenhouse gas emissions.
5.x.2
Service Flows
Jerry plans to visit Alice, who lives in the countryside, so jerry logins the Vehicle Scheduling Central System and reserves a car arriving his apartment at 8:00 am the next day to bring him to Alice’s countryside house. At 8:00 the next day, a car was already waiting, after Jerry gets on the car and confirmed the destination with Jerry, the car departs for Alice’s house and begins to play Jerry’s favourite music.  
The car automatically executes route planning according to the static road map and tries to receive a real-time traffic map of proximity area from the localized cloud system through cellular network, the real-time traffic map indicates that a nearby road on the route is temporarily closed at the moment, so the car make an adjustment on the original route plan, the car send its position and real-time route plan continuously to the Vehicle Scheduling Central System during the automatic driving course.
Suddenly an animal appears in front of Jerry’s car, which is detected by vehicle borne radar system and reported to vehicle borne central control system through local wireless MESH network, and the vehicle borne central control system send command to the steering system to change driving direction through local wireless MESH network, and consequently a potential accident is avoided.
Soon after Jerry’s car gets on the super highway, Jerry’s car receives an alarm message directly from an accident car pulling over the road, and Jerry’s car send the accident event information (e.g. accident car ID and position) to the localized cloud system through cellular network. The localized cloud system accounting for the area marks the accident event on the real-time traffic map after receiving the accident event reporting form passing-by vehicles, and the upcoming vehicles can discover the accident event in advance according to the updated real-time traffic map from localized cloud system.
After a while, Jerry’s car discovers a car platoon on highway, and Jerry’s car try to enter platoon to save energy. Since the members of car platoon achieve coordinated diving by communicating with each other though a dynamic organized wireless MESH network to exchange driving state information, and Jerry’s car joints the dynamic organized wireless MESH network before enter the car platoon. After a while, a car member informs the others it’s going to leave the platoon, and the others make driving coordination and reform into columns. Jerry’s car finds that it is about to arrive at the highway exit to Alice house, and Jerry’s car informs the others it’s going to leave the platoon. After leaving the platoon, Jerry’s car releases the association with the dynamic organized wireless MESH network. 
Just before Jerry’s car is arriving at Alice’s house, Alice is notified Jerry’s arrival. When Jerry gets of f the car, it says bye to Jerry, stops playing music, and informs the Vehicle Scheduling Central System the accomplishment of Jerry’s journey, and the Vehicle Scheduling Central System schedules the car to serve the “next Jerry” right away.
5.x.3
Potential Service Requirements
The 3GPP system shall support dynamic localized networking.
The 3GPP system shall support both unicast and multicast services in localized network.
The 3GPP system shall support device-to-device communication for emergency/critical services.

5.x.4
Potential Operational Requirements
The 3gpp system shall be able to collecting charging information according to operator’s charging policy (e.g. for automatic driving).
The radio resource in localized network shall be configurable according to operator’s radio resource management policy (e.g. enable future intelligent transportation system).

Subject to operator’s policy, the 3gpp system shall provide application programming interface to the 3rd party service providers (e.g. map vendors or Internet companies) 
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Figure 1: Illustration of SMARTER network slice for communication-based automatic driving
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